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(57) Within a housing (3), a gas inlet (4) communi- 
cates with a gas outlet (5) through an inlet passage (11 ), 
a shut off valve (12) and an outlet passage (13), and a 
charging port (6) communicates with a discharging port 
(7) via a bypass passage (14). The outlet passage (13) 
is provided with a first pressure reducing valve (21) of 
piston type, a second pressure reducing valve (22) of 
diaphragm type and a first check valve (31 ) for retaining 
residual pressure, in series in the mentioned order. The 
bypass passage (14) is provided with a second check 
valve (32) which inhibits aflow from the discharging port 
(7) to the charging port (6). 




c 




1 












12^ 




CI 11^ 





^-2 



••"3 




-...-1 



1 



EP 1 126 202 A2 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a valve as- 
sembly which is attached to a gas cylinder containing 
compressed gas or liquefied gas and is used for taking 
the gas out of the gas cylinder and charging it thereto. 
More specifically, it concerns a valve assembly with 
pressure reducing function, which makes it possible to 
take out high pressure gas within a gas cylinder as it is 
reduced to a desired low pressure when taking it out of 
the gas cylinder. 

Explanation of Related Art 



[0002] A conventional example of the valve assembly 
with pressure reducing function of this type is disclosed 
in Patent No. 2,821 ,699 proposed earlier by an Assign- 
ee of the present invention. 

[0003] The conventional valve assembly comprises a 
housing within which a gas inlet, a shut off valve, a pres- 
sure reducing valve, a first check valve for retaining re- 
sidual pressure and a gas outlet are arranged in series 
in the mentioned order. There is provided a bypass pas- 
sage in parallel with the pressure reducing valve be- 
tween an outlet of the shut off valve and the first check 
valve. The bypass passage is provided with a second 
check valve which inhibits a flow from the outlet of the 
shut off valve to the gas outlet. The pressure reducing 
valve has a piston which moves for opening and closing 
by a balance between a spring force for valve opening 
and a downstream pressure for valve closing. 
[0004] The conventional valve assembly is excellent 
in that it can take out gas within a gas cylinder as its 
pressure is reduced by the pressure reducing valve 
when taking it out of the gas cylinder and besides in that 
it charges gas into a gas cylinder within a short period 
of time since it can charge the charging gas supplied to 
the gas outlet during the gas charging, into the gas cyl- 
inder via the bypass passage having a small flow resist- 
ance and a gap produced when the shut off valve opens. 
However, the conventional technique still has to be im- 
proved on the following points. 
[0005] In the case where gas to be taken out must 
have its pressure largely reduced in comparison with 
that of high pressure gas within a gas cylinder, it is re- 
quired to increase a pressure receiving area of the pis- 
ton of the pressure reducing valve so as to smoothly 
move the piston for valve closing. In consequence, the 
conventional technique enlarges a diameter of the pis- 
ton to entail a problem of making the valve assembly 
large and very heavy. 

[0006] Further, when charging gas, the shut off valve 
has to be opened. Therefore, it takes labor to effect the 
opening operation. Also on this point, the conventional 



technique must be improved. 
SUMMARY OF THE INVENTION 

5 [0007] The present invention has an object to provide 
a valve assembly with pressure reducing function which 
is compact and facilitates the charging work. 
[0008] In orderto accomplish the foregoing object, the 
present invention has constructed a valve assembly in 

10 the following manner, for example, as shown in Figs. 1 
to 4 or in Fig. 5. 

[0009] Within a housing 3, a communication is provid- 
ed between an inlet passage 11 and a shut off valve 12 
and an outlet passage 1 3 and a gas outlet 5 in the men- 
15 tioned order. Further, a bypass passage 14 and a charg- 
ing port 6 communicates with each other within the 
housing 3. The inlet passage 11 and the bypass pas- 
sage 1 4 communicate with an interior space (A) of a gas 
cylinder 1 . A first pressure reducing valve 21 , a second 
20 pressure reducing valve 22 and a first check valve 31 
for retaining residual pressure are arranged in the outlet 
passage 13 in series in the mentioned order from the 
shut off valve 12 toward the gas outlet 5. The bypass 
passage 14 is provided with a second check valve 32 
25 which inhibits a flow from the interior space (A) of the 
gas cylinder 1 to the charging port 6. 
[001 0] The present invention functions in the following 
manner, for example, as shown in Figs. 1 to 4. 
[0011] When taking out gas, the shut-off valve 12 is 
so opened. Then high pressure gas within the interior 
space (A) of the gas cylinder 1 is reduced to a predeter- 
mined middle pressure by the first pressure reducing 
valve 21 and subsequently is reduced to a desired low 
pressure by the second pressure reducing valve 22. 
35 Thereafter, the low pressure gas is taken out of the gas 
outlet 5 through the first check valve 31 . 
[0012] While taking out the gas, if reversely flowing 
gas invades the gas outlet 5 for any reason, the first 
check valve 31 inhibits the reverse flow to prevent an 
40 interior area of the gas cylinder 1 from being contami- 
nated with the reversely flowing gas. 
[0013] When the gas is continuously taken out until a 
residual pressure within the gas cylinder 1 lowers to a 
set pressure, a first check spring 90 automatically closes 
45 the first check valve 31 . This prevents further gas take- 
out to retain the residual pressure within the gas cylinder 
1 at the set pressure. 

[0014] When charging high pressure gas into the 
evacuated gas cylinder 1, charging gas is supplied to 
so the charging port 6 with the shut off valve 12 closed. 
Then the charging gas is charged into the gas cylinder 
1 through the second check valve 32 of the bypass pas- 
sage 14. 

[0015] Consequently, the present invention produces 
55 the following advantages. 

[0016] The high pressure gas within the gas cylinder 
is reduced in multiple stages by a plurality of pressure 
reducing valves. This largely reduces a diameter of a 



3 



EP 1 126 202 A2 



4 



pressure receiving member (piston, diaphragm and the 
like) of every pressure reducing valve when compared 
with a pressure reducing valve of single reduction type. 
This enables the plurality of pressure reducing valves to 
.be readily installed in a redundant space within the 
housing, which results in preventing the projection of 
constituent members of these pressure reducing valves 
from the housing to thereby make the valve assembly 
compact and light. Additionally, the present invention 
can charge gas into the gas cylinder through the bypass 
passage, so that it does not have to open the shut off 
valve when charging the gas : differently from the con- 
ventional technique and therefore does not take trouble 
to charge the gas. The foregoing construction could pro- 
vide a valve assembly with pressure reducing function 
which is compact and facilitates the charging work. 
[0017] In the valve assembly, the first pressure reduc- 
ing valve 21 is formed into a piston-type structure and 
the second pressure reducing valve 22 is constructed 
into a diaphragm-type structure. In this case, the first 
pressure reducing valve of the piston-type strongly re- 
duces the pressure of the gas and thereafter the second 
pressure reducing valve reduces it with high accuracy. 
This can supply desired low pressure gas stably. It is a 
matter of course that the first pressure reducing valve 
of the piston-type and the second pressure reducing 
valve of the diaphragm-type can be formed into various 
structures, respectively. 

[0018] In the valve assembly, a first handle 56 which 
opens and closes the shut off valve 12 and a second 
handle 82 which adjusts a set pressure of the second 
pressure reducing valve 22 are arranged side by side 
on an upper surface of the housing 3 in a horizontal di- 
rection. Further, a first pressure gauge 41 which com- 
municates with the interior space (A) of the gas cylinder 
1 and a second pressure gauge 42 which communicates 
with a downstream side of the second pressure reducing 
valve 22 are disposed side by side on a front surface of 
the housing 3 in a vertical direction. Moreover, the gas 
outlet 5 and the charging port 6 are positioned side by 
side in the vertical direction on any one of a rear surface 
and both side surfaces of the housing 3. In this case, 
the first and the second two handles can be operated 
from the same upper direction and besides the first and 
the second two pressure gauges can be confirmed with 
eyes from the same front direction. Further, a gas take- 
out mouthpiece and a gas charging mouthpiece can be 
connected to the two connection ports of the gas outlet 
and the charging port from the same direction, respec- 
tively. This enormously improves the operability and 
workability of the valve assembly. In addition, two mu- 
tually relating ones of the constituent instruments of the 
valve assembly are provided in the same direction. This 
facilitates the working of bores and threads for attaching 
these instruments to result in the possibility of manufac- 
turing the valve assembly inexpensively. 
[001 9] In the valve assembly, when the gas outlet 5 is 
arranged upwards of the charging port 6 and the second 



pressure gauge 42 is disposed upwards of the first pres- 
sure gauge 41 , it is possible to arrange at relatively high 
positions the gas outlet which is connected at a site 
where the gas cylinder is installed as well as the second 
5 pressure gauge which indicates a pressure of the gas 
to be taken out. This improves the working efficiency at 
the installation site. 

[0020] In the valve assembly, if there is provided an 
orifice or the like flow resistance applying means 104 

10 between the first check valve 31 and the gas outlet 5, it 
is possible to apply a predetermined flow resistance to 
gas having its pressure reduced to a desired low pres- 
sure by the second pressure reducing valve. This can 
control the flow amount of the gas to be taken out of the 

15 gas outlet substantially at a predetermined value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Figs. 1 to 4showan embodiment of the present 

20 invention; 

[0022] Fig. 1 is a system diagram of a valve assembly; 
[0023] Fig. 2 is a sectional view when the valve as- 
sembly is seen form a front side; 
[0024] Fig. 3 is a sectional view when the valve as- 

25 sembly is seen from a right side and corresponds to a 
view when it is seen along a line Ill-Ill in Fig. 2 in a di- 
rection indicated by arrows; 

[0025] Fig. 4 is a plan view of the valve assembly; and 
[0026] Fig. 5 shows a modification of the present in- 
30 vention and is a partial enlarged view similar to Fig. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 [0027] Hereafter, an embodiment of the present in- 
vention is explained with respect to Figs. 1 to 4. 
[0028] First, explanation is given for outline of a valve 
assembly by resorting to a system diagram of Fig. 1 . 
[0029] The valve assembly 2 fixed to a gas cylinder 1 

40 comprises a housing 3 which has an outer surface pro- 
• vided with a gas inlet 4, a gas outlet 5, a charging port 
6, a discharging port 7 and a relief port 8. And an interior 
« space (A) of the gas cylinder 1 communicates with the 
gas outlet 5 through the gas inlet 4, an inlet passage 1 1 , 

45 a shut off valve 1 2 and an outlet passage 1 3 within the 
housing 3. The interior space (A) also communicates 
with the charging port 6 via the discharging port 7 and 
a bypass passage 14 within the housing 3. 
[0030] The outlet passage 13 is provided with a first 

so pressure reducing valve 21 , a second pressure reducing 
valve 22 and a first check valve 31 for retaining residual 
pressure, in series in the mentioned order, from the shut 
off valve 1 2 toward the gas outlet 5. Further, the bypass 
passage 14 is provided with a second check valve 32 

55 which inhibits a flow from the discharging port 7 to the 
charging port 6. 

[0031] A downstream safety valve 34 is disposed be- 
tween an outlet side of the first check valve 31 and the 
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relief port 8. Besides, a first filter 35, a second filter 36 
and a third filter 37 are attached to the respective inlet 
sides of the shut off valve 1 2, the first pressure reducing 
valve 21 and the second pressure reducing valve 22. In 
addition the bypass passage 14 communicates with a 
first pressure gauge 41 via a first communication pas- 
sage 39 and the second pressure reducing valve 22 has 
an outlet communicating with a second pressure gauge 
42 via a second communication passage 40. 
[0032] The valve assembly 2 is used in the following 
manner. The gas cylinder 1 is charged with high pres- 
sure gas having a pressure not less than the conven- 
tional charging pressure of [about 15 MPa (about 150 
kgf/cm 2 )], for example, about 1 5 MPa to 30 MPa (about 
150 kgf/cm 2 to 300 kgf/cm 2 ). 

[0033] When taking out the gas, a gas take-out 
mouthpiece (not shown) is connected to the gas outlet 
5 and the shut off valve 12 is opened. Then the high 
pressure gas within the interior space (A) of the gas cyl- 
inder 1 is reduced to a predetermined middle pressure 
by the first pressure reducing valve 21 and subsequently 
is reduced to a desired low pressure by the second pres- 
sure reducing valve 22. Thereafter, the lowpressure gas 
is taken out of the gas outlet 5 through the first check 
valve 31. 

[0034] During the gas take-out, in the event that the 
gas outlet 5 has an abnormally high pressure because 
foreign matters have bitten the second pressure reduc- 
ing valve 22 or the first check valve 31 or for the like 
reason, the abnormal pressure is relieved through the 
downstream safety valve 34. 

[0035] Further, if reversely flowing gas invades the 
gas outlet 5 for any reason during the gas take-out, the 
first check vale 31 inhibits the reverse flow to prevent 
an interior area of the gas cylinder 1 from being contam- 
inated with the reversely flowing gas. 
[0036] When the gas is continuously taken out until a 

■ residual pressure within the gas cylinder 1 lowers to a 
set pressure, a check spring (not shown) automatically 
closes the f irst check valve 31 . This prevents further gas 
take-out to retain the residual pressure within the gas 
cylinder 1 at the set pressure. As a result, it is possible 

- to prevent the atmosphere from invading the interior ar- 
ea of the gas cylinder 1 even with the shut off valve 12 
kept open by mistake. 

[0037] When charging high pressure gas into the 
evacuated gas cylinder 1, a gas charging mouthpiece 
(not shown) is connected to the charging port 6 with the 
shut off valve 12 closed and the high pressure charging 
gas is supplied through the mouthpiece. Then the charg- 
ing gas is charged into the gas cylinder 1 through the 
charging port 6, the second check valve 32 and the dis- 
charging port 7 in the mentioned order. 
[0038] Next, a concrete structure of the valve assem- 
bly 2 is explained by relying on Figs. 2 to 4 with reference 
to the above-mentioned system diagram of Fig. 1 . Fig. 
2 is a sectional view when the valve assembly is seen 
from a front side. Fig. 3 is a sectional view when the 



valve assembly is seen from a right side and corre- 
sponds to a view when it is seen along a line Ill-Ill in Fig. 
2 in a direction indicated by arrows. Fig. 4 is a plan view 
of the valve assembly. 
5 [0039] A threaded leg 45 of the housing 3 has an un- 
der surface opened to provide the gas inlet 4 and the 
discharging port 7. The first filter 35 is pushed to a lower 
portion of the inlet passage 11 by an annular bolt 46. 
The housing 3 has a rear surface on which an outlet noz- 
10 zle 48 provided with the gas outlet 5 and a charging noz- 
zle 49 provided with the charging port 6 are arranged in 
a vertical direction. 

[0040] The shut off valve 1 2 is provided at a right up- 
per portion when the housing 3 is seen from the front 
15 side. 

[0041] A shut off valve seat 51 is formed at an upper 
end of the inlet passage 1 1 . Formed upwards of the shut 
off valve seat 51 is a vertically extending shut off valve 
chamber 52, with which a shut off member 53 engages 
20 in screw-thread fitting relationship. The shut off member 
53 moves up and down with respect to the shut off valve 
seat 51 . A spindle 55 is hermetically inserted into a first 
externally threaded closure 54. The spindle 55 has a 
lower portion fitted into the shut off member 53. The 
25 spindle 55 has an upper portion to which a first handle 
56 of lever-type is attached. 

[0042] The first pressure reducing valve 21 is formed 
into a cassette-type structure and is provided at a left 
portion of a halfway height position of the housing 3. 
30 [0043] A cassette cylinder 61 is hermetically fitted into 
a first attaching bore 60 provided by opening a left sur- 
face of the housing 3, in screw-thread engagement. The 
cassette cylinder 61 has an inner peripheral surface into 
which a bottomed sleeve 62 is fitted in screw-thread en- 
35 gagement. The cassette cylinder 61 has a right end por- 
tion to which the second filter 36 is attached. Reference 
numeral 63 indicates a first pressure reducing valve seat 
and reference numeral 64 designates a first pressure 
reducing valve chamber. 
40 [0044] A first opening spring 66 pushes leftwards a 
piston 65 hermetically inserted into the sleeve 62. The 
piston 65 has a right projection a front end of which is 
provided with a first pressure reducing member 67 and 
has a left side on which a first actuation chamber 68 is 
45 formed. The first actuation chamber 68 communicates 
with the first pressure reducing chamber 64 through a 
communication hole 69 within the piston 65. 
[0045] And the first pressure reducing member 67 
moves for opening and closing with respect to the first 
so pressure reducing valve seat 63 by a balance between 
a leftward valve-opening force produced by the first 
opening spring 66 and a rightward valve-closing force 
which acts on the piston 65 from the first actuation 
chamber 68. 

55 [0046] The second pressure reducing valve 22 is pro- 
vided upwards of the first pressure reducing valve ?.1 
and leftwards of the shut off valve 1 2. 
[0047] A second attaching bore 72 is provided by 
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opening an upper surface of the housing 3. A sleeve 73 
is hermetically fitted into a radially reduced portion of 
the second attaching bore 72 in screw-thread engage- 
ment. A second pressure reducing member 75 is insert- 
ed into a second pressure reducing valve chamber 74 
within the sleeve 73. The second pressure reducing 
member 75 is urged toward a second pressure reducing 
valve seat 77 by a closing spring 76. The sleeve 73 has 
a lower portion to which -the third filter 37 is fixed and 
has an upper portion formed with a horizontal outlet 
groove 78. 

[0048] A second externally threaded closure 81 her- 
metically fixes a diaphragm 80 composed of a resilient 
member such as rubber and synthetic resin, onto a pe- 
ripheral wall of a radially increased portion of the second 
attaching bore 72. The second externally threaded clo- 
sure 81 has inner threads with which a second columnar 
handle 82 engages in screw-thread fitting relationship 
vertically movably. A second opening spring 83 is at- 
tached between the second handle 82 and the dia- 
phragm 80. A second actuation chamber 84 is formed 
downwards of the diaphragm 80. Further, the diaphragm 
80 is connected to the second pressure reducing mem- 
ber 75 through a push rod 85. 

[0049] And the second pressure reducing member 75 
moves for opening and closing with respect to the sec- 
ond pressure reducing valve seat 77 by a balance be- 
tween a downward valve-opening force of the second 
opening spring 83 adjusted by the second handle 82 and 
a valve-closing force which comprises an upward force 
acting on the diaphragm 80 from the second actuation 
chamber 84 and an urging force of the closing spring 76 
added thereto. 

[0050] The first check valve 31 for retaining residual 
pressure is provided between the second pressure re- 
ducing valve 22 and the shut off valve 12 substantially 
coaxially with the outlet nozzle 4B. 
[0051] A sleeve 87 is hermetically fitted into the hous- 
ing 3 in screw-thread engagement from the front side. 
The sleeve 87 has within its innermost portion a first 
check valve chamber 88, into which a first cylindrical 
check member 89 is hermetically inserted. The first 
check member 89 is brought into contact with a first 
check valve seat 91 by a first check spring 90. The first 
check member 89 has an outer periphery formed with 
an annular inlet 92. The annular inlet 92 communicates 
with the second actuation chamber 84 through a vertical 
passage 93. 

[0052] The first check valve chamber 88 has a bottom 
wall provided with a valve seat 34a of the downstream 
safety valve 34. A safety member 34b is brought into 
closing contact with the valve seat 34a by a spring 34c. 
The relief port 8 is opened upwards. 
[0053] The second check valve 32 is provided down- 
wards of the first check valve 31 and substantially co- 
axially with the charging nozzle 49. 
[0054] A cap 94 is hermetically fitted into the housing 
3 from the front side in screw-thread engagement. A 



second check member 96 is inserted into a second 
check valve chamber 95 within the cap 94. The second 
check member 96 is brought into closing contact with a 
second check valve seat 98 by a second check spring 
5 97. 

[0055] The second check valve chamber 95 commu- 
nicates with the bypass passage 14 via a through hole 
96a of the second check member 96 and an annular out- 
let 99. 

w [0056] The first communication passage 39 branched 
from the bypass passage 14 is opened at a lower side 
portion of a front surface of the housing 3. The first pres- 
sure gauge 41 is fitted into such opening portion in 
screw-thread engagement. The second communication 
15 passage 40 branched from the vertical passage 93 is 
opened at an upper side portion of the front surface of 
the housing 3. The second pressure gauge 42 is fitted 
into that opening portion in screw-thread engagement. 
[0057] Although this embodiment adopts those of 
20 Bourdon-tube type for the first pressure gauge 41 and 
the second pressure gauge 42, pressure indicating 
means of other kinds may be employed. 
[0058] The valve assembly 2 operates as follows. 
[0059] When taking gas out of the gas cylinder 1 , a 
25 gas take-out mouthpiece (not shown) is connected to 
the outlet nozzle 48 and the shut off member 53 of the 
shut off valve 1 2 is opened by the first handle 56. 
[0060] Then the gas within the gas cylinder 1 flows 
out to the first pressure reducing valve chamber 64 
30 through the gas inlet 4, thefirst filter 35, the shut off valve 
seat 51 , the shut off valve chamber 52, a communication 
passage 70, the second filter 36, and a gap produced 
when the first pressure reducing member 67 moves for 
opening with respect to the first pressure reducing valve 
35 seat 63. Next, it flows out to the annular inlet 92 through 
the third filter 37, the second pressure reducing valve 
chamber 74, a gap produced when the second pressure 
reducing member 75 moves for opening with respect to 
the second pressure reducing valve seat 77, the outlet 
40 groove 78 : and the vertical passage 93. Subsequently, 
the flowed-out gas separates the first check member 89 
from the first check valve seat 91 against the first check 
spring 90 with its pressure and thereafter is taken out of 
the gas take-out mouthpiece (not shown) through the 
45 gas outlet 5. 

[0061] In the case where an interior area of the gas 
outlet 5 has an abnormally high pressure for any reason, 
the gas of the abnormal pressure flows into the first 
check valve chamber 88 via a through hole 89a of the 
50 first check member 89. The flowed-in gas separates the 
safety member 34b from the valve seat 34a with its pres- 
sure. 

[0062] In the gas take-out state, the second check 
member 96 is brought into closing contact with the sec- 
55 ond check valve seat 98 by a force resultant from an 
inner pressure of the second check valve chamber 95 
and an urging force of the second check spring 97. Dur- 
ing the gas take-out, when reversely flowing gas has en- 
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tered the gas outlet 5 for any reasons, it flows into the 
first check valve chamber 88 via the through hole 89a 
of the first check member 89. This reversely flowing gas 
brings the first check member 89 into closing contact 
with the first check valve seat 91 with its pressure. 
[0063] When the gas is continuously taken out until, 
the gas cylinder 1 has a residual pressure lowered to a 
set pressure, a valve-closing force of the first check 
spring 90 overcomes a valve-opening force produced 
by a gas pressure of the annular inlet 92 to bring the first 
check member 89 into closing contact with the first 
check valve seat 91. This enables the interior area of 
the gas cylinder 1 to keep its set residual pressure. 
[0064] When charging high pressure gas into the 
evacuated gas cylinder 1 , the gas charging mouthpiece 
(not shown) is connected to the charging nozzle 49. The 
high pressure gas is supplied to the charging port 6 
through the gas charging mouthpiece with the shut off 
valve 12 closed. Then the high pressure gas separates 
the second check member 96 from the second check 
valve seat 98 and thereafter is charged into the gas cyl- 
inder 1 through the discharging port 7. 
[0065] Fig. 5 shows a modification of the present in- 
vention and is a partial enlarged view similar to Fig. 3. 
The modification shown in Fig. 5 has the same or similar 
constituent members as those of the embodiment 
shown in Fig. 3, which are indicated by the same nu- 
merals, and is different therefrom on the following 
points. 

[0066] The housing 3 is formed with a horizontal bore 
101 having an inner portion (a right portion) into which 
a first sleeve 87a is fitted in screw-thread engagement. 
The first check valve 31 is attached to the first sleeve 
87a. The horizontal bore 1 01 has an opening portion (a 
left portion) into which a second sleeve 87b is fitted in 
screw-thread engagement. The downstream safety 
valve 34 is attached to the second sleeve 87b. The hor- 
izontal bore 101 has a horizontal mid portion crossing 
the vertical passage 93 between the two sleeves 87a 
and 87b. Reference numeral 102 designates an open- 
ing at the crossing portion. More specifically, the down- 
stream safety valve 34 communicates with an inlet of 
the first check valve 31 (see one-dot chain line in Fig. 
1) instead of the outlet thereof. 
[0067] The first check valve 31 has the first check 
valve seat 91 and the first check valve chamber 88 ar- 
ranged in the mentioned order from an upstream side. 
The first check member 89 is inserted into the f irst check 
valve chamber 88. The first check valve 31 functions 
substantially in the same manner as the above men- 
tioned embodiment. In this modification, the first check 
spring 90 composed of a compression coil spring has a 
right end received by a right end portion of the first 
sleeve 87a through a snap ring 103. Instead, the coiled 
portion of the first check spring 90 may have its right 
portion fitted into the right end portion of the first sleeve 
87a in screw-thread engagement. 
[0068] The downstream safety valve 34 is construct- 



ed substantially in the same manner as in the above- 
mentioned embodiment except that the relief port 8 is 
opened toward the front surface. 
[0069] Further, the outlet nozzle 48 projects obliquely 
5 and downwardly. The gas outlet 5 within the outlet noz- 
zle 48 is opened obliquely and downwardly. The gas out- 
let 5 is inclined with respect to a horizontal plane by an 
angle, which is set to about 15 degrees here. This can 
prevent the angular bending of a hose portion (not 
10 shown) of the gas take-out mouthpiececonnected to the 
gas outlet 5 to result in elongating the lifetime of the hose 
portion. The inclination angle of the gas outlet 5 prefer- 
ably has a value falling within a range of about 10 de- 
grees to about 30 degrees and more preferably has a 
15 value falling within a range of about 1 0 degrees to about 
20 degrees. 

[0070] Besides, a flow resistance applying means 1 04 
which comprises an orif ice is provided at a terminal por- 
tion of the outlet passage 13 between the first check 
20 valve 31 and the gas outlet 5. The flow resistance ap- 
plying means 104 applies a flow resistance to the gas 
which passes through the terminal portion of the outlet 
passage 13, thereby making it possible to control the 
flow amount of the gas to be taken out of the gas outlet 
25 5 substantially at a predetermined value. 

[0071] The above-mentioned embodiment and modi- 
fication can be further modified as follows. 
[0072] Both of the inlet passage 11 and the bypass 
passage 14 communicate with the interior space (A) of 
30 the gas cylinder 1 outside the housing 3. Instead, both 
of them may communicate with each other inside the 
housing 3 and only the gas inlet 4 or the discharging port 
7 may communicate with the interior space (A). 
[0073] Each of the shut off valve 12, the first pressure 
35 reducing valve 21 , the second pressure reducing valve 
22, the f irst check valve 31 , the second check valve 32 
and the downstream safety valve 34 may have a struc- 
ture different from the exemplified one. 
[0074] The f irst handle 56 of the shut off valve 1 2 may 
40 be of other kinds such as a single lever and a cup-like 
one, instead of the exemplified structure. 
[0075] The second handle 82 of the second pressure 
reducing valve 22 may be of other kinds such as a lever- 
type one, instead of the exemplified structure. 

45 
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Claims 

1 . A valve assembly for a gas cylinder comprising : 

a housing (3) including an inlet passage (11), a 
shut off valve (12), an outlet passage (13) and 
a gas outlet (5) between which a communica- 
tion is provided in the mentioned order and fur- 
55 ther including a bypass passage (14) and a 

charging port (6) communicated with each oth- 
er, the inlet passage (11) and the bypass pas- 
sage (14) communicating with an interior space 
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(A) of the gas cylinder (1); 
a first pressure reducing valve (21), a second 
pressure reducing valve (22) and a first check 
valve (31) for retaining residual pressure pro- 
vided in the outlet passage (1 3) and arranged 5 
in series in the mentioned order from the shut 
off valve (1 2) toward the gas outlet (5); and 
a second check valve (32) provided in the by- 
pass passage (14) so as to inhibit a flow from 
the interior space (A) of the gas cylinder (1) to 10 
the charging port (6). 

2. The valve assembly for the gas cylinder as set forth 
in claim 1 , wherein the first pressure reducing valve 

(21 ) is formed into a piston-type structure and the 15 
second pressure reducing valve (22) is constructed 
into a diaphragm-type structure. 

3. The valve assembly for the gas cylinder as set forth 

in claim 2, wherein 20 

the first pressure reducing valve (21 ) of the pis- 
ton-type comprises a first pressure reducing 
valve seat (63), a first pressure reducing mem- 
ber (67) which moves for opening and closing 25 
with respect to the first pressure reducing valve 
seat (63), a piston (65) connected to the first 
pressure reducing member (67), a first opening 
spring (66) which separates the first pressure 
reducing member (67) from the first pressure 30 
reducing valve seat (63), and a first actuation 
chamber (68) which actuates a pressure on the 
piston (65) to bring the first pressure reducing 
member (67) near the first pressure reducing 
valve seat (63), and 35 
the second pressure reducing valve (22) of the 
diaphragm type comprises a second pressure 
reducing valve seat (77), a second pressure re- 
ducing member (75) which moves for opening 
and closing with respect to the second pressure 40 
reducing valve seat (77) , a diaphragm (80) con- 
nected to the second pressure reducing mem- 
ber (75), a second opening spring (83) which 
separates the second pressure reducing mem- 
ber (75) from the second pressure reducing *s 
valve seat (77), and a second actuation cham- 
ber (84) which actuates a pressure on the dia- 
phragm (80) , thereby allowing the second pres- 
sure reducing member (75) to approach the 
second pressure reducing valve seat (77). 50 

4. The valve assembly for the gas cylinder as set forth 
in any one of claims 1 to 3, wherein 

the housing (3) has an upper surface, a front 55 
surface, a rear surface and both side surfaces; 
a first handle (56) for opening and closing the 
shut off valve (1 2) and a second handle (82) for 



adjusting a set pressure of the second pressure 
reducing valve (22) are arranged side by side 
on the upper surface of the housing (3) in a hor- 
izontal direction; 

a first pressure gauge (41) which communi- 
cates with the interior space (A) of the gas cyl- 
inder (1) and a second pressure gauge (42) 
which communicates with a downstream side 
of the second pressure reducing valve (22) are 
disposed side by side on the front surface of 
the housing (3) in a vertical direction; and 
the gas outlet (5) and the charging port (6) are 
positioned side by side in the vertical direction 
on any one of the rear surface and the both side 
surfaces of the housing (3). 

5. The valve assembly for the gas cylinder as set forth 
in claim 4, wherein the gas outlet (5) is arranged 
upwards of the charging port (6) and the second 
pressure gauge (42) is disposed upwards of the first 
pressure gauge (41). 

6. The valve assembly for the gas cylinder as set forth 
in any one of claims 1 to 5, wherein a flow resistance 
applying means (104) is provided between the first 
check valve (31) and the gas outlet (5). 
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FIG. 3 
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FIG. 5 




